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entific work of the government along practical lines. The 
board will consist of the hea& of ten scientific departments, 
‘6 together with such other scientific authorities ax may from 
time to time be inviteti by tlie government of India to  serve 
upon it.” The Secretary of Revenue and Agriculture, who is 
the oi5ci:il head of the clepartinents represented, will be es- 
officio president of the board. It is tlie function of this bocly 
to- 

Annually receix r and discuw the proposnl~ o f  each drpartmrntal 
in regard to the progratnm 
where intercleliartineiital i 

r inr estigatimi iu tii~~lrparttiiriit. I n  c 
icrntion i.; uewssitry, it will rest witli 

mental c.sei:ntit I= control  or  rrspi>iihiliility. ntiil tlir Iirr(++i) iiiat)tId’r in 
which, ant1 tlir i1grni.y 11s which, nny rriluirt.tl iiifiirtiiatioti in t i i  l w  i.ii1- 

Iwtril o r  invt-stigation (aarrirtl iiut i i i n + t  Iir lrft to tlir I i t w l . :  o f  tlrr 111.- 

1)ariiieiits ~ ~ i u c ~ r r n r i l .  Thr I14)nrd will hiilitiiit a ~ ~ u n a l l j  111 t h i .  t l r i i l l l t * t l t  

grn(hra1 1)rogr;itiiiiie o f  rehritrvli wlii(.li \\ 111 riu1JoiIy t h c  1irliliti+nl+ o f  tlr- 
partniruttil hrails in so far as it+ hi11 

clrpartiilc~iith are to io )lwratih. 

This experiiueiit should be n lw~rved  with great interest iii 
this couiitry. where a cliiplichation o f  worlr exists. iiot oiily l e  
tween different clqxirtineiits. but,  iii soiiie c:ises. 1)etweeii dif- 
ferent bnreiiiis o f  the siiiiie clepartiuent. Coiqwratioii or con- 
soliclatioii hiis a t  tiiiies bcwi sngcestetl. Pcrliaps the cliief 
obstacle lies iii tlie fwt,  that  nrlis itppiweiit,ly itlriitic*:tl iuny 
be prosecwtecl for s11c.h tlifftwnt piirposes as to necehsitntc. ai1 
essential ditfereiice in tlie cletnils i )f their execution. Tliiis the 
(1ep:irtments o f  Agriculture, W:W, niitl Iiitrrior are all t h e e  
e n g q e t l  in measuring the heights o f  rivers, lmt for difiereiit 
purposes, ani1 no one of the three could clepeiid entirely for 
this work upon either o f  tlie others. Or again, the bureaus of 
statihtics, soils, weatlier. crops, irrigatioii :ire a11 interested in 
rainfdl,  but  tlie Weather Bureau :done is expected to gather 
ant1 publisli the  precipitation dat8n. However. :ts each bureau 
needs a recortl of  observations preparecl in  the special manner 
best iittecl for use in its nwii stiitlies, it, woulcl seela \vis 
have a boaril representing there fire lmrenus devise some 
teui of work that  will liariiiniiize the mrinus reiluireiiients and 
save any unnecessary lnlwr. Some years ago siiuilar coni- 
mittees, represeiiting severnl ilr1)artiuents :iii(l l~ireai is ,  tlicl 
good work iii refereiice to seisinihngy and iiiiigiietisiii. re- 
spectively. Why inay not  huitnble clepnrtiuental coiuiuittees 1)e 
iiiore frecpieiitly appointed a- occ.asioii arises ?’ The 1)onrcl of 
scientific :iclvisers for India a1q)oiiitecl 1)y tlir go\ eriii~r and 
council includes 10 persons, re1)reseuting every l)ranc*h of gov- 
ernment work in applieJ science. 

in nue iIrpnrtnit*nt. a l i i 1  i ts  ow11 11r<) 

- 

AQUEOUS VAPOR LINES OF THE SOLAR SPECTRUM. 

A general inetliocl of cleteriniiiing the total qiiantity of mois- 
ture in the whole atniospliere or any large pnrtion of it has loiig 
been a clesicleratum in meteorology. I t  is prolm1)le that  the 
colors o f  the sky are clue to tlie action of the mixture of 
gases and rapors; a comparatively few niolecules iiinke a 
a particle that  affects the transiiiittecl waves, both as to their 
intensity, their wave leiigtli, aiid their 1)lanes of vibration. 
Litrger g r o ~ i p s  of particles of moisture, snc*h as foriii mist aucl 
foK.:.. give rise to the colored rings known as Klories n m l  an- 
thelia: larger groups form fog 1)on.s mid halos and the still 
larger raindrops forin rain1Jow.s. Our orcliiiary 1yschroioet- 
ric observations tell 11s of tlie teiiqion and ninonnt of atmos- 
pheric vapor, properly so cnlletl, b u t  nothing of tlie con- 
densed moisture; they tell us o f  the r a l ~ n r  tlint is near ~ i h .  but  
iiot,hing of tha t  which is fnr away, an11 especially nnthiiiK of 
what is in the upper strata. Observations of sky color aiicl of 
the polarization of the blue skylight tell 11s of t,he presence 

of the smallest particles, but  not much as to their absolute 
size or quantity. Quantitative measurements of the general 
intensity of the l ight or heat received from any source may be 
macle to tell us the siiin total of the ef€ects of absorption by 
gases vapors and of reflection or clisperxion by sinall par- 
ticles of water or (lust; hut  they (lo not. separate the ef-fect of 
:tbsorption from that of reflection. Finally, qiinntitative nieas- 
urements of tlie intensity of special wave lengths, wheii ob- 
served visiinlly. may give us the eEect of the absorption proper. 
Twenty years ago the observation of the cliirk band mas thought 
siilficieiit, bu t  we may also confine ourselves to the observation 
of specific inoisture lines in the spectrum, a i d  they may he 01)- 
served either visually, lwloiiietrically, or photograpliiciilly. The 
vihii;tl inethotl was cluite thoroughly carriecl out 1)y b h .  L. E. 
Jewell. of Jolins HI q~kiiis Uuiversity, iu 1S!)g and 1S93, and the 
rehults were puldishcv1 in \\’eather Ihireaii Bulletin No. 16. The 
1)oloiuetric iaethod has bee11 (1evelol)eJ by Professor Langley 
niid lias giveu excellent results; :in ecliiii alelit tlierinoelectric 
inethotl lins 1)eeii clevelo1)ecl 1)y diigstroni. The photographic 
iiietlioil o f  recortliiifi tlie 1oc:ition mid inteiisity of  the atmos- 
lher ic  liues iii tlie solar h1)ectniiii lins recently beeil deve1ol)ed 
1)y Prof. E. C’. Pickering, Director o f  tlie Harvitrd (’ollege Ob- 
serv:itory. This clepencls u1)on the nie:isureiueiit of the widtlis 
( as lieing syiioiiyiiions with the intenhit. 1 o f  the photog~mphs 
of  tlie tlark lilies iii the spectrimi, m d  is clesc-rilwcl in Circular 
No. 7 2  o f  that  olwrvatory: the results o f  tlie first year’s work. 
are given iii voluiue 4s ( l!)o:i) o f  tlie dniiiils of t,lie ()I)servatory. 
To liegin with. photojir:il)lis o f  the spectrn o f  the siiii are tiikeii 
wlieii tlie latter is :it vnrious altitudes. Each liiie in tlie spec- 
trriiii hiis its wicltli iiiensured: soiiie o f  these :we fouiid tv gro~v 
Iiroacler and tlnrker iu proportion i ts  the stili htaiids nearer the 
horizon. These :we the atiuos1)heric liiieh, clue to nl)w)rpt,ion 
in the earth’s :ttiiivsl)llere. ( ) them (10 iiot appre(*iiil)ly vary, 
ani1 these are due to iilisorpticm in tlie siiii‘s ntiiiosphere. Sonie 
vary with the niiiouut o f  inoisture in the air nii(1 :ire clue to 
absor1)tiou by it. By coinparing the iiiteiisities 01’ witlths of 
nii :ttiiiosplieric liiie, :IS pliotogmpliecl wlieii t,lie sun is high 
nntl wheii it is ~ ( J w .  1% itli tlie correrpontling coiiilnitecl tliick- 
nesses o f  the layer o f  air, i t  al)lleiirb that there is an outt.ltaiic1- 
iug vitrintion, clue to tlie iiioisture in the air, nniiiely, according 
a.: i t  is dry or iiioist. Profe Pickerinfi collates the ob- 
serv:itivns nf  tlie atiiioqiheri oisture lilies, iianiely, Tvave 
leiigtlis (;3Gi.H, fX i :S . i ,  696.6, W W l ,  6293.2, 6:305.5, all of 
which are near the alph:t liiie. These were 1JhOtOgl’CtlJhed 011 

16 different p1:ttes 1)y Higq.: a t  altitutles varying froin 1” 
to 49‘. for which the p:lth i ) f  tlie 1)eain o f  lig,lit varied Le- 
tween lri a d  0.8. The intensity of the his clnik lines. ant1 es- 
pe(ainlly of  tlie average o f  all. increased htendily with the de- 
cre:ise iu the sun’s nltitucle. esce1)t only for tn  n citses where 
the atiiiosphere mas unusiidlg dry. Tlir cuiiiputatioii for low 
nlti tudes give very con:, tan t, resul ts f r( ,111 tliffere iit pho togra1)lis 
taken 1 )n different d:tys, :ind Profehsor Pickeriiifi conclucles: 

tl1nu 1 1 )  auy 4ltIl(*r i t+ > V I  1 l tYi1  

This conclubion is fully confiriuecl by the 1nl)nrivus work 
of A h .  Jewel1 :il)nve referred to. Possi1)ly tlie 1)olographic 
~ n e t h ~ d  imiy yet siir1):Iss bnth tlie visunl aut1 tlie photogr:tpliic. 

It. tht~ri~f,)rc~. a l q w i r h  that tlie total tiioi\tiirr i i i  the nt iu  

SEICHES IN LAKE GARDA. 

Dr. J. Valeiitiii lias 1nil ilished in the Aiizeiger or eiirly 
ncitcs of the iiieiiioirs 1)reseiitetl to the L4c~dleiiiy of Scaienves iii 
Viciiiin, a preliiuiuary rq’ort on tlie l)erioclic* wriations, coiii- 
inonly know11 ns  seivlies, in the level of Lake (far(la, as observed 
:it Rim. Tlie length of Lnke (hrc1.z. frnin Rila  a t  the north 
to Deseiizano a t  tlie south, is al)out 53 kiloiueters; the iiiasi- 
iiiuin clepth of the lake is 346 iiieters; the mean cleptli is 136.1 
meters, and the altitucle above sea level is G5 meters. From 
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these data, it results that  the duration of one oscillation shoulcl 
2 L  

bc 47.45 minutes, as computed by the formula T= - where 
J/nh 

L is the length, h is the depth, and the force of gravity, = 
9.80506 meters. On the other hand, the arnis a t  the southern 
encl of tlie lake are not likely to take active part  in the oscilla- 
tion of the general mass, ani1 Dr. Valentiii thinks it inore 
proper that  we shoulcl onlit their consiclerntion, and aclopt l(i5.G 
meters as tlie iiiean depth of the remaining portion o f  the 
lake, whereby the computed period of oscillation becoines 43.01 
minutes. Besides these simple or uniiioclal oscillations there 
are also olxerwcl lhvc la l  ant1 even polynoclal oscillatioiis. The 
former are rather longer th:m one half o f  tlie principle oscil- 
lation, so  that  in general 19 Liinodnl periods are syiiclirciiious 
with 10 uninoclal, whence each one has a duration of 22.G iuin- 
utes. Oscillations of about 30 niinutes anel 15 ininutes dura- 
tion, that  is to say two-tliirds mid one-third of tlie 1)rinciple 
oscillation, sometimes occur in connection n itli the longer or 
single.oacillation. At the north encl of  tlie lake, the 3O-miu- 
ute seiclie combines n it11 tlie 43-minute seiche after a short time, 
while a t  the south end of the lake the uninciclal seiclie is iiiaiii- 
tainecl pure and siiuple. The 15-minute seiche, as well ns t,he 30- 
minute, unclouhteelly originates in attelillJtS a t  crscillntioiis per 
penclicular to the axis of the lake. I n  general, tlie oscillations 
in the surface of Lake Chrcln show iiot only perioclh that  are 
multiples of tlie priiiciple seiche, but  nlso the first and second 
octave8 and the two-thirds anel one-tliird of the fiindniiieiital 
period corresponcliiig to the first aiid seccmcl quint or fiftli 
above tlie funclaiiiental iiote in music. The analo37 betweeii 
the oscillations of lakes aiicl of tlie tones of musical inhtrii- 
Inents is tliiis cluite coiiil)lete, since the fifth and upper fifth 
occur most frecluent81y nes t  after the octaves. 

A record by the liiunogrnph maintained 1)y Valentin at  Hi\ a 
most be coin1)arecl with the recortl of  the Italian obseryers in 
the southern part, of the lake liefore we cnn r.o~ul)letely eluci- 
date all the peculiarities of it5 oscillations. The result of tlie 
first four inontlis of registration a t  R i m  w:ih sufiic*ient to show 
that  tlie average duration of tlie uiiinoclnl oscillntioii~ was 
42.!N minutes, and the amplitucle was on the average 20 or YO 
uiilliineters, b u t  hac1 twice attained to ti0 or 70 iiiillimeters. 

Dr. Valentin gives no suggestion as to the origin of thehe 
seiches, b u t  it has been generally recognizee1 that although 
sometimes clue to  enrthynakes they are most frecpently ini- 
tiated by suclclen lJlasts of winel or changes in  barometric 
pressure. 

COPIES O F  PROFESSOR VERY'S MEMOIR ON ATMOS- 
PHERIC RADIATION. 

A iueiuoir uiicler the above title was  publishecl l)y the Wwtlier 
Bureau ah Bulletin G, serial i i i i i ~ ~ l ~ e r  W. B. No. 221, \\':isliing- 
ton, 1900. There has receiitly Leen a cnll for a few copies of 
this bulletin, and, as the edition is entirely esliauste(1, the 
Editor woulcl lie glad to liear froin aiiy one wlio is willing to 
dispose of his copy. 

~ ~- 

EXTREMES O F  TEMPERATURE AND PRESSURE IN 
MONTANA. 

On Novemlrer 18, BIr. C:. W. Ling, Assihtnnt Observer, Havre, 
Mont., reported : 

inbtaut iiiatle an actual lla 
tluceil reading of 31.03 inclirs a t  15 ut)oii, which is the highmt Neil e i i i l ~ i ~ r  
reading iiu record here. 

The rninimuni temperaturr tlii- morning, --2W, \+a<, with but  t \ % i i  e l -  
ceptions, t h e  coldest on record hero for the  second tlecwle of NIJ\ tlin1Jer. 

COMPUTATION OF THE ALTITUDE OF MOUNT 
WHITNEY. 

(See page 534.) 

Under (late of January 11, 1904, Prof. Joseph N. LeConte, 
of tlie University of California, says: 

Tho LOUI~  Piutl railroad station i r  on the  inah line of the  Carwn and 
C o I ~ ~ r m ~ o  Railroad, aiid iL: on the en5teru s i c k  cif C h c ~ 1 5  River, close to 
tlie base cif tlir I u y ~ i  Range. Tlii. town of Lour Pine i< on the  wpstern 

Stateb C+eulo~.ic.nl Survey, says: 
Riagartliuq thv relati\ I' illrvntiun i i f  the milway statiau i i ~ a r  L I I U ~  Piue, 

Cnl., ai111 tlit. Irnriiinrtiic station i n  tlint town ( uiiiwl 11s Profes<or 
Lniiglt~g. tlir o n l j  iuf~~rniati i in t ha t  I I i a x  e I~een Ir to get ih  tar the 
I 4 f w t  that  thl. ditt'rrt~ncv~ iu elr\:ition i5 slixlit, IlLYIlJZbly nut cqctdi l ig  

ONII  Iwiilg thl, Iiiqliar. 
Iii~wevrr, is  tlie fact that  this office liah run a 

w i t  tliroiiK1i tlit. Sau .Jonlluin Valley, mid up  the 
hqiiitli forh of t l i v  Iiciwectli Rivrbr t i i  Farrwrll  Gail, thence l.oinircatin,o 11y 
\ ertical ang11.s n i th  tlir tlmit of Moiiiit Wliitiwy ohtainiiig. a h  n result, 
14.4:{4 foct. I I I ~ I  11i)t  ('I i i ivli isi \  2. iuastiiiicli the 
la+t liulr iu tlitb c*li;iiii cc) (xi1 nnglr at a distant;+, # i f  

34 riii1ca.s. 

METEOROLOGY IN THE UNIVERSITIES AND NORMAL 
SCHOOLS. 

We are 1de:wecl to note that tlie M i t e  Unilersity of Iowa, iii 
its calen&r for RIny, l W 3 ,  muounces, page 171, a coiirse 
o f  lectures on iiieteorology, twice R week tlirougli one seines- 
tt.r,liy Priif. A. A. Vebleii. tlie proftAssor nu11 hencl 13f tlie depart- 
iiieut, of lblipics. I n  addition to tliih course, which is open to 
both uiitlergracluates and graduates iii the departinelit of 
physics, the university requires for acliiiissiou the general 
kiiowleclge of Iiieteorology contained in works 011 physical 
jieogra1)hy iiieiitionetl 011 p:~ges SOLS1 of tlie c:tle~iclar, inany 
of which linve alreacly lwen noticed in the M o N T H L y  WEATHEI: 
REVILW. This is one of  tlie few uiiiversities in the worlcl that  

igiiizrs iiirteorology as  a lmrt o f  l'liysics rather tliau of 
geography. C'i  irreh1)oniling. with this classification we under- 
stand that the lectures a t  Iowa City C I J W ~  tlie applications of 
t1irriLloclyiiniiiic.s. 11) tlroilynamics, ni ic l  1)liyxics in general to 
the prcibleiiis o f  tlie atniosl~liere, tlius 183 iiig a solid founclation 
for tlie future progress of this science. 

~- ~ 

Prof. R. D. Calkill\, Superiatendeut o f  the Department of 
Geology in tlie Central State Norin:il School, BIuunt Pleahalit, 
Pllich.. stittes tliat- 

( ) t i l  stndiwtb are all prr lar iug tl) tem.li iu tlir hclinols o f  lIic'higau. 
Various 1iliasrs o f  tlir siilije1.t of eeogrnpliy :ire Iirrsented to all m y  
clitS5th In a11 coiirbes I pllt a slwcinl eiupliabis upon the  weather and 


